ABSTRACT
INTRODUCTION

48
Paragraph number 1 Hamstring strains are the most prevalent of all injuries in sports that Furthermore, rugby union teams employing the NHE appear to have significantly lower HSI 68 rates than those that do not (Brooks et al., 2006) . Despite the observed benefits of the NHE in 69 reducing injury risk, relatively little is known about the patterns of hamstring muscle 70 activation during this task. One study has reported a non-uniform pattern of hamstring 71 activation during the NHE in male soccer referees (Mendiguchia et al., 2013) . However, there 72 is a need to extend these observations, particularly to athletes with a history of HSI, given the 73 prominent role of the NHE in prevention and rehabilitation programs. investigation was the first to explore between limb differences in T2 relaxation times 127 following a HSI, the effect size was estimated based on a previous fMRI study (Ono et al., 128 2010) that reported an approximate change (mean ± standard deviation) in T2 of 42±4% in Finally, given the possibility that changes in activation patterns and CSA after injury may be 235 muscle-specific, the between-limb analyses (injured v uninjured) were repeated using only 236 the seven participants who had injured their biceps femoris muscles. ultrasound (n=3). The details of all participants HSI histories can be found in Table 1 . When only BFlh injuries were considered (n=7), the previously injured BFlh's displayed a 281 significantly lower percentage increase in T2 relaxation time (mean difference = -7.9%, 95% 282 CI = -3.0 to -12.9%, p=0.008) after the NHE than the contralateral uninjured BFlh. However, 283 no additional significant between-limb differences were observed for the other muscles (BFsh 284 mean difference = -0.6%, 95% CI = -7.0 to 5.8, p=0.837; ST mean difference = 4.7%, 95% 285 CI = -6.1 to 15.6, p=0.382; SM mean difference = 2.7%, 95% CI = -3.7 to 9.1, p=0.400). 
DISCUSSION
291
Paragraph number 18 The results of this study suggest that in healthy, uninjured limbs, the 292 ST is activated significantly more than other hamstring muscles during the NHE.
293
Furthermore, previously injured hamstring muscles are activated less completely than the 294 homonymous uninjured muscles in the opposite limbs, although these activation deficits are 295 not associated with any significant differences in muscle CSA.
296
Paragraph number 19 Selective recruitment of ST during the NHE is an interesting finding.
297
Maximum force-generating capacity of skeletal muscle is dependent on its physiological seek to clarify whether these activation deficits are a risk factor for hamstring strain re-injury. 
